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(1) Every AEM command has an explicit reference to time. 

(2) Multiple AEM commands can execute at the same time. 
The AEM is an inherently parallel computing machine. 
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onsequences of Boolean algebra and Shannons Theorem 



of n. Each gate has 1 or 2 input lines and 1 output line, so 
the exponential complexity follows from Shannon s theorem. 



Prime Clocks 




Prime Clock Sums in 02 
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A Prime Clock Sum in O 
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Prime Clock sums can be computed in any O n . 

The rest of the talk will focus on prime clock sums in 02. 





Parallelization of Prime Clock Sums vs. Circuit Depth 




Prime Clock Sum Algorithm 1 
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lao Yan, Liping Feng, Thomas H. LaBean and John H. Reif. Parallel Molecular Computations of Pairwise 
Exclusive-Or (XOR) Using DNA String Tile Self-Assembly. J. Am. Chem. Soc., 125, 47, 14246—14247, 2003. 



Prime Clock Sum Algorithm 2 
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Can the finite Prime Clock Sums compute all Boolean functions? 
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Set B m with binary operation + 2 is a commutative group. 
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Theorem 3. If p is a 3 mod 4 prime, the subgroup of 02 generated 
by clocks \p, 0], \p, 1], . . . [p,p - 1] is isomorphic to B p — {0, 1}^ 



The subgroup generated by the 7 clocks 
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Main Theorem. 




prime clock sum built from clocks [/?, 0], \p, 1], p- 1] 

that computes this bit string. One of these prime clock sums 



Proof of Main Theorem 
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When for each prime clock, there is one physical device, the 
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